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FOREWORD 

Tbis Indian Standard ( Third Revisicn ) was adopted by the Bureau of Indian Standards, after the 
draft finalised by the Wrought Steel Products Sectional Committee had been approved by the 
Metallurgical Engineering Division Council. 

This standard was originally published in 1965 and revised in 197S and in 1982. While reviewing 
this standard in the light of fuither experience gained with the usage of this standard it was found 
necessary to revise the standard with the following modifications: 

m) One more grade ( SlCrMoV4 ) has been added, 

b) Requirements of inclusion rating have been added and 

c) Secondary refining or vacuum melting shall be adopted while manufacturing steel. 

This standard covers the requirements for steel to be used in the manufacture of volute and helical 
springs for railway stock. While making springs from these steels, they are worked hot and heat- 
treated. 

For the purpose of deciding whether a particular requirement of this standard is complied with,. 
the final value, observed or oalculated, expressing the result of a test or analysis, shall be rounded 
off in accordance with IS 2 : i960 'Rules for rounding off numerical values ( revtiei/ )*. The 
sinmber of significart places retained in the rounded off value should be the same as that of the 
specified value in this standard. 



AMENDMENT NO. 2 SEPTEMBER 2000 

TO 

IS 3195 : 1992 STEEL FOR THE MANUFACTURE OF 

VOLUTE AND HELICAL SPRINGS ( FOR RAILWAY 

ROLLING STOCK) — SPECIFICATION 

(Third Revision) 

( Page 2, Table 1 ( see also Amendment No. 1 ) ] — Substitute the existing 
with 'S2Cr4Mo2V' in col 2 for Designation at SI No. 8 and Note (f). 

(MTD4) 



Printed at Dee Kay Printers, New Delhi 



AMENDMENT NO. 1 APRIL 1995 

TO 

IS 3195 : 1992 STEEL FOR THE MANUFACTURE OF 

VOLUTE AND HEUCAL SPRINGS ( FOR RAILWAY 

ROLUNG STOCK ) —SPECIFICATION 

( Third Revision ) 

(Secoiki caver page, foreword, Imel)^ SubsUtute 'SlCrMoV'/or '51CrMoV4'. 
( Hge X Tabk 1 ) - Substitute the foUcwing for the existing taUe: 



Ikbk i CiMimkal CompotltloB 

(Clauses X6A and 62) 



|Ml8 

17i2(hift ' 

l)tlf74| CvboB SUksoi Mai^aMM Svlpliiir PkoiplK>nis Cluoaiiyiii VaMdiyai MotyMmmi 

MAT Mmx 

(2) P) (4) (5) (^ (7) (8) (9) (10) 

9fiC6 0.9010 1JQ5 O.lSloOJS OJOloOJO 

11306 ijQSlolJK) O.lSloOJS QJSQUiOM 

S5Si7 050 10 0^ 150io2jOD OJOioIjOO 

60Si7 05SID0.65 IJSOfolJOO OJOiolXX) 

6SSr7 OiOlo0.70 li0lo2iX) OMD¥>lXX> 

50CJ4V2 O^loOiS 0.1SI0 0.SS OiOloOJO 0.090 0.030 0.90 lo 1.20 0.1Sio0.30 

60O4V2 05SloO^ O.lSloOJS OJOidIjOO 0.030 0.090 0.90 to 1.20 0.1Sio0.30 

sioMoV o^iooii aisioo^ 0.70101.10 0.010 0.(00 0.90 10 1.20 0.07100.12 0.1s 1002s 

NOTE - The iimiliog diameleis for birt for the uuinufactufe of springs are indiaited below for guidance. 

a) 55Si7 : RatemuDended for ban up lo 32 dud dia 

b) WSil : Reooaunended for bais up 10 32 mm dia 

c) 6SSi7 : Recommended for bats up lo 32 mm dia 

d) S0Q4V2 : Recommended for ban up to 32 mm dia 

e) 60Gr4y2 : Recommended for ban up lo 47.5 mm dia 
SiOrMoV : Recommended for ban up to 47.5 mm dia 

( Page 2» Table 2, headed wider Grade ) - Substitute 'SiOMoW* for 'sic rMoV4\ 

( Page X dauxe tU.l, (ine 3 ) - Substitute 'plain'/or *ptane'. 

( Page 3, daase tJH, line 2)^ Substitute '60C44V2, SlQMoV Yor '60C>4V3, si('rMoV4\ 

( Page 3, clause % line 2)-- Substitute *ZQ' for '15'. 

( Page 3, daiise ItJt, line 1; and clause 103, line 6) ^ Substitute 'peclcdVor 'pealed*. 

I Pag^ 3. clause llA (b), lineX]" Substitute TecledVor 'Pealed'. 



(^ 


(7) 


0.050 


0.050 


0,050 


0.050 


0.030 


0.030 


0X00 


0.090 


0.0)0 


0.030 


0.030 


0.030 


0.030 


0.030 


0.030 


0.(00 



(MTD4) Piinled at Dee Kay Prtnten. New DeUul 10015. India. 
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Indian Standard 



STEEL FOR THE MANUFACTURE OF VOLUTE 

AND HELICAL SPRINGS ( FOR RAILWAY 

ROLLING STOCK ) — SPECIFICATION 

( Third Revision ) 



1 SCOPE 

M This standard covers the requirements for 
steel in the form of flats aad rouods intea^led to 
be used for the manufacture of volute and 
helical springs for railway rolling stock. 

1.2 Steel ingoU and billets conforming to 
IS 80S2 : 1976 may be used for the manufacture 
•of flats and rounds conforming to this standard. 

JRETEEENCES 

The following Indian Standards are necessary 
4idjuncts to this standard. 



IS No. 



Title 



in 



JSOO : 1983 

J762 
( Part 1 ) : 1974 

4163 : 1982 



^96 ; 1983 



8032 : 1976 



8910:1978 



chemical 
( iecond 



Methods for 
analysis of steel 
rtfisUm ) 

Brinell hardness for metallic 
materials (second reylslan) 

Code for designation of 
steel : Part 1 Based on letter 
symbols 

Method for determination 
of inclusion content in steel 
by microscopic method 

Method of measuring 
decarburized depth of steel 

Steel ingots and billets for 
the production of volute and 
helical sprin|s(for railway 
rolling stock) 

Oencnd technical delivery 
requirements for *steel and 
steel products 



4 6BAOES 

Steel diaU be of eight grades as specified in 
Table I. 

4 SUPPLY AND MATERIAL 

Oeoeml requirements relating to the supply of 
malarial shaU conform to IS 8910 : 1978 'General 



technical delivery requircfments for steel and 
steel products'. 

5 MANUFACTURE 

5.1 Steel shall bd manufactured by any process 
of steel making except the bessemer process, ft 
shall be followed by secondary refining or 
vacuum melting. 

5.2 The sixe of ingots, billets or continuous cast 
billets for any given size of finished steel product 
shall be such that a minimum reduction ratio of 
16 : 1 from the minimum cross sectional area of 
the ingot billet or continuous cast billets to the 
maximum cross sectional area of the product is 
ensured. However, reduction ratio other than 
that specified may be agreed subject to mutual 
agreement between the purchaser and the 
manufacturer. 

6 CHEMICAL COMPOSITION 

6.1 The ladle analysis of the steel, when carried 
out by the method specified in the relevant parts 
of IS 228 or any otl^r established instrumental/ 
chemical method, shall be as given in Table I . 
In case of dispute the procedure given in relevant 
part of IS 228 shall be the referee method 
however where the method is not given in IS 228 
and its relevant parts the referee method shall be 
as agreed to between the purchaser and the 
manufacturer. 

6.2 lieidental Elements 

Elements not Quoted in Table 1 shall not be 
intentionally added to the steel without the 
agreement of the purchaser, other than for the 
purpose of finishing the heat. All reasonable 
precautions shall be taken to prevent the addition 
from icrap or other materials used in manufacture 
of audi elements wM^ effect the hardenability» 
mechanical properties and applicability. 

6.1 Prodsct Analysts 

The permissible variation in the case of product 
analysis from the limits specified in Table 1 shall 
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Table 1 Ckealoil C«M|oiitlM 

( CtauMS 3, 6.1 ON46.2 ) 



SI QtmU 
No. Dt^«iliM 


CoMtit«enti» Percent 




' Carbon Silicon Manganese Snl- Phot- Chromium 


Vanadium Motybdenum' 


(Fartl): 


phur phorna 




19741 


Max Max 




(1) (2) 


(3) (4) (5) (6) (7) (S) 


(?) (10) 


1) 98C6 


90 to 105 015 to 0-35 50 to 80 050 0-050 — 


•« — 


2) 113C6 


l'05tol-20 015 to 0-35 50 to 0-80 050 0050 — 


— — 


3) 55Si7 


0*50 to 60 1-50 to 2*00 0*80 to 100 0-040 0*040 - 


— — 


4) 60Si7 


0-55 to 0-65 1*50 to 2*00 0-80 to 100 0*040 0-040 — 


^^ — 


5) 65SI7 


0-60 to 0-70 1-50 to 2-00 0*80 to 100 040 0040 — 


— — 


e) 50Cr4V2 


0*45 to 0*55 015 to 0*35 0*50 to 0-80 0040 0*040 0*90 to 1*20 


0-15 to 0-30 — 


7) 60Cr4V2 


0*55 to 0*65 0-15 to 0*35 0*80 to 1*00 0040 0*040 0*90 to 1*20 


015 MiH ^ 


i> 51CrMoV 


048 to 056 015 to 0-40 0*70 to 11 0035 0035 0*90 to 1-20 


07 to 0-12 015 to 0*25 


NOTE — The limiting diameters for bars for the manufecture of sprinfr are iadicaied below for guidance. 


a) 55Si7 


: Rtfcommeoded for bars up to 32 mm dia 




b)60Si7 


: Recommended for bars up to 35 mm dia 




c) 65Si7 


: Recommended for bars up to 45 mm dia 




d) 50Cr4V2 


: Recommended for bart up to 33 mm dia 




e) 60Cr4V2 


: Recommended for bars up to 38 mm dia, and up to 47*5 dim dia 




f) 5lCrMoV4 


: Recommended for bars up to 38 mm dia and up to 47*5 mmf dia 


. 



be as Follows: 
Constituent 



Carbon 

Manganese 

Silicon ( up to and 
including 0*40 ) 
(above 0-40) 

Sulphur 

Phosphorus 

Chromium 

Vanadium 

Molybdenum 



Permissible 
Variation Ofer 
Specified Umit 
Percent 
±0*03 
±004 
±0 03 

±005 
± 0-005 
±0-005 
±0 03 
±002 
±003 



NOTE — Variations shall not be applicable both 
ever and under the specified limits in several 
^determinations in a heat. 

7 HARDNESS 

7.1 The hardness of the material when tested in 
accordance with IS ISOQ : 1983 shall be as given 
at Table 2. 



Table 2 


BriBcll tiardncM 




(aaustlA) 


Graic 




Hardaea HB 






Untreated Annealed 






Condition Condition 






( For Ouidanee Max 






Only) 


98C6 




— 240 


li3C6 




-- 240 


55Si7 




at no 245 


MSi7 




m 255 245 


<5Si7 




ac 255 245 


S«Cr4V2 




•ft 310 245 


«>Cr4V2 




ae 310 255 


SlCrMoV4 




mt 310 255 



7.1.1 In case of hot rolled material limits for. 
hardness other than thos^ given in Table 2 may- 
be mutually agreed upon between the manu- 
facture and the consumer at the time of enquiry^ 
and order. 

8 DECARBURIZATION 

8.1 Complete Decarbvriied Depth 

Complete decarburized depth is the depth 
measured at right angles to the surface of the: 
zone which contains at least 90 percent ferrite. 

8.2 Partial Decarbarized Depth 

Partial decarburized depth is the depth measured 
at right angles to the surface* of the zone, which 
contains less carbon than the general carbon 
content of the core. The limit of this zone is the 
point where a micro structural change between 
the surface and core is apparent. 

8.3 ToUl Decarbariiei Depth 

Total decarburized depth Ms the sum of the 
complete and the partial decarburized depths. 

8.4 For round bar, wherever possible, a full 
cross-sectional specimen shall be examined, 
whilst for flat bar a longiludinal or cross-seetionaL 
specimen shall be taken from the central Width 
region of the bar. In each case five worst areaa^ 
shall be examined. 

8 5 The decarburization- shall be examined at a 
magnification of X 100 on testapecimen suitably 
etched and cut from a full croaa aection^fOif ^e 
test bar showing at least 25 mm of the briginak 
perimeter, as per IS 6396 : 1983. 
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9.€ Depth of DeoirtarinaM 

8.4.1 The aveiage total depth of decarborization 
( partial plus complete) of five deepest uniformly 
decarburized zones for plane carbon and 
Silicon^Manganese spring steels shall be limited 
to 01 5 mm + TO percent of the bar diameter. 

8.6.2 For the high grade steels ( S0Cr4V2, 
tiOCr4V3» 51CrMoV4) the maximum values of 
decarburization depth ( only jMirtial ) in the 
hot*rolIed condition sliall be as given in Table 3. 
Complete decarburization is not permissible. 

Table 3 Permissible Depth of DecarburlzatloB 

( Clause 8.6.2 ) 



Nominal 
DImeMioa 


Depth. Mox 


nm 
Dlsmeter 


mm 

Products, with 

round crots^sectibn 


> 3 < 10 


015 


> 10 < 18 


020 


> 18 < 30 


030 


> 30 <50 


0-55 


> 50 < 80 


0-80 


Thickocft 


Products with 
rectangular 
cross-section 


< 7 

> 7 <15 


020 
0-30 


> 15 < 25 


0-40 


>25 <35 


0-55 


> 35 < 86 


0*80 



8.6.3 No decarburization ( partial or total ) shall 
be permitted on centrcless ground bars. 

9 INCLUSION RATING 

The inclusion rating when determined as per 
IS 4163 : 1982 shall not be worse than 2'S A» B, 
C, D both for thick and thin series given at 
Fig 2 of IS 4163: 1982. 

10 FREEDOM FROM DEFECTS 

10.1 The surface of the hot-rolled material shall 
be reasonably smooth and free from distortion 
twist* and kinks, and shall be substantially 
straight. 

10.2 The precision ground and pealed bars shall 
be free from surface defects, such as folds, 
laps, cracks, pits and grooves. The surface shall 
be bright, straight, smooth and free from scales 
distortion, twist and kinks. 

10.3 The hot rolled bars shall be free from 
harmful defects namely seams, folds, lapses* 
cracks deep pits, grooves, excessive scaling, etc; 
which may lead to cracking during hardening 
or impair the serviceability. The material ( hot- 
rolled, as well as, pealed and centreless ground 
bars ) shall be free from harmful internal defects, 
such as piping and segregation, which may 
impair serviceability. 



11 DIMENSIONS AND TOLUANC£S 

114 Dimensions of bars for springs shall be» as 
specified by the putchaser. 

11.2 Tolerances oh Bqt-rolled bars shall be as 
follows: 

Tolerance, Percent 

+ 20 

— 1-5 

±10 

+ 1 percent with a 
minimum of 0*20 nun 

— 0'8 percent with a 
minimum of 0* IS mm 

+ 1*5 percent with a 
minimum of 0*40 mm 

— 1 *0 percent with a 
minimpm of 0'30 mm 

11.3 For centreless ground end precision hot- 
rolled bars, the tolerances shall be as follows: 



a) Flats Thickneu 

Width 
b) Rounds Diameter 



c) Bevels 



Type of Bar 

Centreless ground bars 
Precision hot-rolled bars 

a) 10 mm and above 

b) Below 10 mm 



Tolerance on 
Diameter 
mm 
±005 

±0*20 
±010 



11.4 The material shall be supplied in straightened 
condition and the requirements for out-of* 
straightness shall be as given below: 



a) Hot-rolled bars 

b) Pealed and 
centreless ground 
bars 



1*5 mm per metre 
length. Max 

VO mm per metre 
length. Max 



12 CALCULATION OF MASS 

The mass of the material shall be calculated on 
the basis, that the steel weighs 7*8S g/cm'. 

13 SAMPLING 

13.1 Chemical Analysis 

One bar for every 20 tonnes or part thereof the 
material from the same cast and section shall be 
analysed as per requirements given in 6. The 
analysis results obtained shall meet the require- 
ments of product analysis as stipulated in 6.3. 

13.2 Hardaesii Teat 

Two percent of the bars of the same section and 
cast shall be tested for hardness in accordance 
with ISlS00tl983. The average of three 
readings for hardness shall comply with require- 
ments given in Table 2. 
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13J 



thrae percent of btn lili^ tt rmdom tliall 
be cheeked for conforniify witli tlie reaairemeiit 
of dimeflisioiis mod toleraiees at ,tpfici»d in 11. 

IM Oeeirtarisatlett 

Two percent of the ban ( by oamber ) of the 
feme section and if mnaealed twj percent from 
each annealed bstch (bynamber) selected at 
random, shall be tested for decaiburization. 

1X5 belpiin Biting 

Two sample of the same section and cast selected 
at random shall be tested for inclnsion mting. 

14 DELIVERY 

14,1 The material shall be supplied in any one 
of the following conditions sobject to mutual 
agreement between the purchaser and the 
supplier: 

aX As-rolled and straightened, 



b) Annealed and Itii^bieBedt^u^^ 

c) Fieciskm gromid aid' ||^eiied> 

14J the snrfhce of the malertai may be 

with a thin layer of anti-rat oHt when agreed to 

betireen the porchaserand thd supplter* 

IS MAKKINO 

154 Bach bar over IS mm <Uameter or of 
equivalent croks-section shall be stamped with 
the name or trade*mark of the manufacturer, 
grade and the cast number or identification 
mark by which the steel inay be traced to the 
cast from which it has been made. Such marking 
shall be made at the extreme end of each bar. 

15.2 Bars of 12 mm diameter or of equivalent 
cross-section, and below shall be bundled as 
agreed to betweeuithe purchaser and the supplier 
and a metal tag afUched to each bundle shall 
bear similar marks as described in 14J. 

15.3 The material may also be marked with 
Standards Mark. DeUils available with the 
Bureau of Indian Standards. 
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